Rapid reduction of tetrachloro(D,L-trans)1,2-diaminocyclohexaneplatinum(IV) (tetraplatin) in RPMI 1640 tissue culture medium.
Tetrachloro(D,L-trans)1,2-diaminocyclohexaneplatinum(IV) (tetraplatin) is a new platinum analogue which is less nephrotoxic than cisplatin and is effective in some cell lines which have become resistant to cisplatin. Since platinum(IV) compounds are thought to require reduction to their platinum(II) analogues for activity, the biotransformations of tetraplatin and its platinum(II) analogue, dichloro(D,L-trans)1,2-diaminocyclohexaneplatinum(II) [PtCl2(trans-dach)], were studied. For L1210 cells cultured in RPMI 1640 medium, the time course for inhibition of DNA synthesis and cytotoxicity was virtually identical for both drugs. The time course for binding to fetal calf serum in the tissue culture medium was also the same for both drugs. In the complete tissue culture medium, tetraplatin was reduced to PtCl2(trans-dach) with a half-life of 5 to 15 min, depending on the level of protein sulfhydryl in the medium. The major reducing agent in the medium was the protein sulfhydryl, with glutathione and glucose making minor contributions. No other component of the medium reacted with tetraplatin. The rapid reduction of tetraplatin to PtCl2(trans-dach) was followed by much slower substitution reactions involving the chloro ligands of PtCl2(trans-dach). The major transformation products which accumulated in RPMI 1640 medium were identical for both drugs. These data suggest that tetraplatin should be considered a prodrug which is very rapidly converted to PtCl2(trans-dach) with subsequent biotransformations as expected for the platinum(II) analogue. These data also indicate that in tissue culture most of the tetraplatin is reduced extracellularly.